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TUBES AND FUNCTIONS 


6DC6 RF Amplifier 6DC6 Second IF Amplifier (1005KC) 12AX7 BFO, First Audio 

6BA7 First Mixer 6BA6 Third Mixer Amplifier 

12AT7 Crystal Oscillator 12AT7 SSB Switching Oscillator 6AQ5 Audio Output 

6DC6 First IF Amplifier 6DC6 Third IF Amplifier 6AU6 100-KC Crystal Calibrator 
(6 MC to 6.5 MC) (50.75 KC) 6AU6 "S" Meter Amplifier 

6BA7 Second Mixer 6BY6 Product Detector 6AU6 First Loop AVC Amplifier 

6CB6 Variable Frequency 6BJ7 AM Detector, Second AVC OA2 Voltage Regulator 
Oscillator (VFO) (Linear) Rectifier, AM ANL Five Silicon Diodes 
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Figure 1. Block Diagram of Receiver. 


TECHNICAL SPECIFICATIONS 


FREQUENCY COVERAGE 


WWV 9.6 MC to 10.1 MC (Not Calibrated). 
80-Meter Band 3.5 MC to 4.0 MC. 

40-Meter Band 7.0 MC to 7.5 MC. 

20-Meter Band 14.0 MC to 14.5 MC, 

15-Meter Band 21.0 MC to 21.5 MC. 

10-Meter Band 28.0 MC to 28.5 MC. 

10-Meter Band 28.5 MC to 29.0 MC. 

10-Meter Band 29.0 MC to 29.5 MC, 

10-Meter Band 29.5 MC to 30.0 MC. 


TECHNICAL SPECIFICATIONS (CONT.) 


TROP ROU ING (amen meer ee oy 6.505 MC to 6.005 MC (Variable), 
1005)KC and 00. 5°KC, 

Re Cade Nee ite, GPs. he he ais os ore tae Re os AM, CW, and Single Sideband (SSB). 

SRN ete Vim AVI ge ee ye Less than 1 microvolt for a 10-DB 


signal-to-noise ratio (30% modulation). 


SONG HDIV TY SOB CW te es geen. Less than 1/2 microvolt. 

SURI OU ASC A oe ai ae A ae Variable in five steps providing 0.5, 1, 2, 3, 
and 5 KC bandwidth at 6 DB down. 

COLES 4 ig 14 Neg UR a a Better than 300 « ycles after a 15-minute 
warmup. : 

CALiBn man NGAGCURACY oes. oc Better than 1000 cycles between 100-KC 
calibration points after indexing. 

Bee TON Tes ase siete es ss enn ee 8s More than 1000X (60 DB) down. 

Aa Way URNS Ie See Less than 1 microvolt equivalent. 

Be Ver ALIN dee, sey iveteG? aretwih Bickle. » « Less than 1 microvolt (30% modulation) 


for 0.5 watt aud: > output. 


Por row tu OULPUL 4). 5 ac Solel 26 te 1.5 watts with distortion less than 10%. 
Per eee ye AVEIGECL SL: Boe gohan Sas un More than 60 DB. 

eee SOURC ee er ee ee kOe, 105 volts to 125 volts, 50/60 cycles. 
Pe rte INDO WLE EIOIN  <). 6 os 5 os eae eles 85 watts. 

Pen COP TUDO e eh ee ee at eke ore 18 (including voltage regulator), plus 5 


Silicon diodes. 


ee OU by aes oe Gh ah sg sae. Gs dcr) ana vio oe 3.2 ohms and 50) ohms, rear-mounted, 
three-contact, screw-type terminal strip. 


Pee ee PONE COUPE UL oss «mer ere 6 4 ee wuss 50 ohms to 2000 ohms; panel mounted phone 
jack accepts standard 1/4-inch phone plug. 


POSER SS Ul BENS ORE SA 8 Of ae eee 00 ohms to 70 ohms unbalanced; rear chassis 
mounted S0-239 receptacle accepts Amphenol 
type 83-1SP coaxial connector. 


PUtoaAny CONTROL SOCKED 2... a0 0. Rear chassis mounted octal socket accepts 
standard 8-pin cctal plug (supplied). 


DIM BANOS SOMOCEAI) 5 cc ob + e's eis 8 6 be 16 inches wide, 10-1/2 inches high, and 16 
inches deep. 

rob a RBs Sad ga cop Ca A Rl a i ar 47 pounds. 

PRUCLA WY PAUGtT ty gon ais case Tas tee eee 8 44 pounds. 
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Figure 2. 


092-012985 


View of Model SX-115 Receiver. 


SECTION 


GENERAL DESCRIPTION 


INTRODUCTION. 
The Model SX-115 is a triple-conversion, 


heterodyne-type communications receiver having 
the following features: 


A high order of mechanical and electrical 
stability. 


Accurate frequency readout. 

Linear tuning. 

1-KC calibration marks on all bands. 
Constant tuning rate. 


Transmitter- type VFO with differential 
temperature compensation. 


Back-lash free, gear-driven tuning mech- 
anism. 


Crystal-controlled first and third conver- 
sion oscillators. 


Less than 1/2 microvolt sensitivity on SSB 
and CW. 


Excel! ‘nt spurious and image rejection. 
Selectable sidebands. 


Selectivity variable in five steps from 500 
CPS to 5 KC, 


Amplified, dual-loop AVC with fast attack 
and slow release. 


Product detector for SSB/CW; envelope de- 
tector for AM. 


IF-type noise limiter for SSB/CW; auto- 
matic threshold series type for AM. 


Band gain equalization. 
Audio inverse feedback. 


Reduced weight through the use of aluminum 
panel and chassis construction. 


Built-i», 100-KC crystal calibrator. 


Heating element for reduced warmup drift. 


SECTION Il 


INSTALLATION 


2-1. UNPACKING. 

After unpacking the receiver, examine it 
closely for damage which may have occurred in 
transit. Should any sign of damage be apparent, 
file a claim immediately with the carrier stating 
the extent of damage. Carefully check all shipping 
labels and tags for instructions before removing 
or destroying them. 


2-2. LOCATION. 


The receiver may be placed in any location 
that will permit free air circulation through the 
ventilation holes and openings in the cabinet. 
Avoid excessively warm locations such as those 
near radiators and heating vents. Also avoid di- 
rect blasts of air from circulating fans, etc. Do 
not place speakers or any other objects that will 
impair natural ventilation on the cabinet cover. 


2-3. ANTENNAS. 


The Model SX-115 uses a special bandpass 
type circuit designed for an unbalanced 50-ohm 
to 70-ohm input. Any of the popular dipole or 
beam antennas using 50-ohm to 70-ohm coaxial 
transmission line will suffice. It shouldbe remem- 
bered, however, that these antennas willonly give 
optimum results over a limited frequency range. 
Generally speaking, the same rules that apply to 
transmitting antennas will hold true for receiving 
antennas. For further information on this subject, 
refer to the "Radio Amateur's Handbook" or the 
"A.R.R.L. Antenna Book", both published by the 
American Radio Relay League, West Hartford, 
Connecticut, U.S.A. 


IMPORTANT 


Some form of lightning protection 
should be provided which will comply 
with local code requirements, 


(Q) 
GROUND 


SPEAKER 


Figure 3. 


TS. 


2-4. GROUNDS. 


All station equipment should be bonded to- 
gether with heavy copper wire or braid and con- 
nected to a cole water pipe or earth ground. An 
external chassis ground terminal is provided on 
the rear of the Model SX-115 for this purpose. 


2-5. POWER SOURCE. 


The SX-115 is designed to operate from a 
105-volt to 125-volt, 50/60-cycle AC power 
source. Power consumption is 85 watts. 


NOTE 


If in doubt about your power source, 
contact your local power company prior 
to inserti’ z the power cord into any 
power outlet. Plugging the power cord 
into the wrong source can cause ex- 
tensive damage to the unit. 
2-6. SPEAKER. 
A three-contact terminal strip, marked 
"G"', 3.2" and 500", is provided at the rear of 
the receiver for connecting an external speaker 
or line (see figure 3). Any permanent-magnet 
type speaker with a 3.2-ohm voice coil can be 
used by connect. .g the two leads from the speaker 
voice coil to the <erminals marked "3.2" and'"'G". 
If it is desired to use a speaker with a voice coil 
impedance other than 3.2 ohms, a matching trans- 
former should be employed to insure optimum 
performance. The transformer shouldbe mounted 
on or near the speaker and should have a five- 
watt power rating, a500-ohm primary impedance, 
and a secondary impedance to match that of the 
speaker voice coil. Connect the primary of the 
matching transformer to terminals ''500" and ''G" 
and the secondary to the speaker voice coil ter- 
minals. 
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50-70 OHMS 
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Rear View of Receiver. 


It should be noted that insertion of the 
headphone plug into the front panel headphone 
jack will silence the 3.2-ohm speaker output. 
However, the 500-ohm output will remain in 
operation at all times. 


The Hallicrafters Model R47 speaker is 
designed for use with your receiver. The leads 
are connected to terminals ''3.2" and "'G". 


2-7. HEADPHONES. 


The headphone jack marked PHONES is 
located on the front panel and is so wired that 
the 3.2-ohm speaker output is automatically dis- 
abled when the headphones are inserted. The 
headphone impedance is not critical, and any 
headphones ranging in impedance from 50 ohms 
to 2000 ohms will provide satisfactory perfor- 
mance. 


2-8. REMOTE RECEIVE-STANDBY SWITCH. 


The receiver may be disabled from a re- 
mote location by connecting a remote SPST 
switch or relay between pins 1 and 4 of the aux- 
iliary socket at the rear of the chassis. To oper- 
ate the receiver with the remote switch, the 
RECEIVE-STANDBY switch on the front panel 
must be left in the STANDBY position. See figure 
4, 


CARRIER LEVEL 


MODEL SX-115 


ANT TRIM R.F. GAIN 


RECEIVE 


STANDBY XTAL CAL 


BAND SELECTOR 


Figure 5. 
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2-9. RELAY AND TRANSMITTER 
SWITCHING. 

One-hal. of the RECEIVE-STANDBY switch 
connects terminals 2 and 5 of the auxiliary 
socket (chassis rear) when the switch is placed 
in the STANDBY position. This may be used to 
actuate a transmitter control relay or for other 
applications where the current does not exceed 
1 ampere at 125 volts AC or DC. See figure 4. 


2-10. IF OUTPUT. 


The 50.75-KC IF output is available at pin 
7 of the auxiiary socket (SO2). Any connection 
to this termin «l should be made with the shortest 
possible lengta of low capacity cable and fed only 
into a high impedance input. Complete shielding 
is VERY important. 


TO\RE STE: 
CATHODES @———— 


SENSITIVITY 


hoe 
Ts FD 


50.75 KC IF 
OUTPUT 


089-0025648 


Sensitivity and Receive- 
Standby Circuit. 


Figure 4. 
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SECTION III 


FUNCTION OF OPERATING CONTROLS 


3-1. RF GAIN CONTROL. 

The RF GAIN control varies the gain of the 
RF amplifier and the 1005-KC IF amplifier. 
Maximum sensitivity is obtained with the control 
set at '10" (fully clockwise). In this position, the 
tubes being controlled are operating at maximum 
gain with minimum cathode bias. As the controlis 
rotated counterclockwise, the cathode bias is in- 
creased with a resultant decrease in gain. 


To realize the full benefit of the excellent 
AVC characteristics of the Model SX-115 and to 
obtain accurate ''S'’ meter readings, the RF GAIN 
control should be set at '10'' (maximum sensi- 
tivity) for all conditions of normal operation. 
3-2. BAND SELECTOR CONTROL. 
The BAND SELECTOR control operates the 
bandswitch to place the proper crystal and coils 
into the circuit to cover the desired frequency 
range. The band covered by each position is 
indicated in the window directly above the control. 
This control also actuates the dial pointer so 
that the dial scale in use may be readily identi- 
fied. Band gain equalization is automatically pro- 
vided by this control. 
3-3. ANTENNA TRIMMER. 
The ANT. TRIM control operates avariable 
capacitor connected across the secondary of the 
antenna coil in use. Adjustment of this capacitor 
compensates for the loading effect of various 
types of antennas. This control is adjusted for 
maximum signal after the TUNING control is 
adjusted to the desired frequency. Once adjusted, 
the ANT. TRIM usually requires no further 
adjustment until the receiver is switched to 
another band. 
3-4. AUDIO GAIN CONTROL. 
The AUDIO GAIN control adjusts the audio 
output level at the speaker terminals and PHONES 
jack. Clockwise rotation increases the signal 
applied to the grid of the audio amplifier, thus 
increasing the audio output. 
3-5. AVC-ANL SWITCH. 
This is a four-position switch which pro- 
vides AVC OFF, AVC ON, SSB noise limiting 
and AM noise limiting. In the AVC OFF position, 
AVC voltage is removed from all controlled 


stages except the 'S'' meter amplifier. This al- 
lows the "'S'' meter to be used to indicate relative 
Signal strength or as a tuning indicator. In the 
AVC ON position, both AVC loops are in opera- 
tion to automat':ally control the receiver gain. 
In the SSB-ANL position, the AVC circuitry 
remains in operation and the SSB IF noise 
limiter is placed in operation. This position 
should be used on SSB if noise problems are en- 
countered. It may be found desirable to use this 
position at all times for CW reception as itis 
quite effective in removing key clicks, etc. from 
CW signals. This position is not satisfactory for 
AM reception. 


The AM-ANL position allows the AVC cir- 
cuitry to reir3i: in operation and also places the 
automatic thres!:old series noise limiter in oper- 
ation. This position should be used, as noise 
conditions dictate, for AM reception. This position 
is not satisfactory for SSB or CW reception. 


3-6. SELECTIVITY CONTROL. 

The SELECTIVITY control is used to vary 
the IF selectivity of the receiver to suit re- 
ceiving conditions. Five degrees of selectivity 
are available, ranging from 500 CPS for CW re- 
ception under c “owded band conditions to 5 kilo- 
cycles for maximum fidelity of voice modulated 
signals where band conditions permit. The five 
Selectivity positions are indicated on the SE- 
LECTIVITY control and indicate the 50.75-KC 
IF bandwidth at the 6-DB points. 

NOTE 


Unlike most receivers, the selectivity 
is improved inthe AVC-ON position be- 
cause of the selectivity characteristics 
of the front-end AVC loop. Figure 6 
contains J’ selectivity curves. 


Recommezded positions for various modes 


are 
CW Cok ore KC 
SSB 266 ord .KG 
AM a eOor SKC 
3-7. T-NOTCH FILTER. 


The NOTCH control varies the notch fre- 
quency within the 50.75-KC IF passband and is 
very useful in attenuating or eliminating an unde- 
sirable heterodne. Since the notch width is quite 
narrow, it follc vs that it is essentially a single 
frequency devic? and cannot attenuate more than 
one heterodyne if the heterodynes are separated 
by more than 500 cycles in frequency. 
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Figure 6. IF Selectivity Curves. 


The T-Notch is very effective when using 
exalted carrier reception (AM with BFO on). The 
NOTCH control is adjusted to approximately 50 
KC so that the incoming signal carrier is re- 
moved. This will remove the low frequency 
heterodyne which may be heard if the receiver 
is not tuned to exactly zero beat withthe incoming 
signal. The AM signal under these conditions will 
tune similar to double-sideband suppressed car- 
rier and may be received ineither upper or lower 
sideband position. (See figure 7.) 


3-8. PITCH CONTROL. 


The PITCH control is a front panel adjust- 
ment to allow the beat frequency oscillator to be 
set at exactly 50 KC. 


NOTE 


The PITCH control should not be used 
for tuning purposes as the BFO fre- 
quency must be maintained if best per- 
formance is to be achieved. 


The correct control setting will be near 
"0" on the PITCH control knob. The exact point 
may be found by placing the FUNCTION control 
in UPPER SSB/CW, the SELECTIVITY to 5 KC, 
and the XTAL CAL. switch to ON. 


Adjust TUNING to near zero beat at any 
100-KC Cal. check point. Switch the FUNCTION 
control to LOWER SSB/CW and adjust the PITCH 
control until the frequency of the beat note re- 
mains the same in either UPPER or LOWER 
SSB/CW position. After this position has been 
established, the control should remain in this 
position at all times. 


3-9. FUNCTION SWITCH. 


The FUNCTION switch performs four func- 
tions: (1) It turns the receiver ON and OFF; (2) 


» 


it switches the third conversion oscillator to 
operate at the required frequency (995 KC for 
LOWER sideband and 1055 KC for UPPER side- 
band); (3) It turns on the BFO in both SSB/CW — 
positions to provide the heterodyning signal 
necessary for this type of reception; and (4) It 
selects either the product detector circuit (SSB/ 
CW) or the divde detector (AM), connecting the 
product detector tube as an additional audio 
amplifier for AM operation. 
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Figure 7. IF Selectivity with Notch. 


To illustrate how selectable sideband re- 
ception is accomplished, a numerical example is 
given. Consider an incoming signal at 7000 KC, 
modulated 1 KC. Since modulation of a carrier 
causes the generation of sideband frequencies 
numerically equal to the carrier frequency plus 
or minus the modulation frequency, the incoming 
Signal consists of the carrier at 7000KC,a lower 
Sideband at 6999 KC, and an upper sideband at 
7001 KC. See figure 8. 


The incoming signal is first heterodyned 
with the output of the first conversion oscillator 
in the first mixer. The first conversion oscillator 
operates at a frequency higher than the incoming 
signal by an amount equal to the firstIF frequency 
of 6.505 MC (variable IF). As a result of this, 
three new lower frequencies are produced in the 
output of the first mixer: the carrier at 6.505 MC, 
the lower sideband at 6.506 MC andthe upper side- 
band at 6.504 MC. These signals are amplified by 
the 6.505 MC to 6.005 MC IF stage and then 
heterodyned with the output of the VFO (5.5 MC to 
5.0 MC) in the second mixer. Three new lower 
frequencies are again produced in the output of 
this mixer stage: a center frequency of 1005 KC, 
a lower sideband of 1006 KC and an upper side- 
band of 1004 KC. These signals are amplified by 
the 1005-KC IF amplifier and fed to the third 
mixer where they are heterodyned with the output 
of either the 955-KC (lower sideband) or the 1055- 
KC (upper sideband) crystal controlled third con- 
version oscillator. When the FUNCTION switchis 
placed in LOWER position, three new lower fre- 
quencies are produced: the carrier frequency at 
90 KC, the lower sideband at 51 KC and the upper 
sideband at 49 KC. By referring to figure 8, it can 
be seen that the lower sideband falls within the 
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IF passband and the upper sideband is rejected. 
When the FUNCTION switch is placed in UPPER 
position, the carrier frequency remains at 50 KC 
but the sidebands have been reversed in the 
heterodyning pr cess. The upper sideband will 
now be 51 KC :.ad falls within the IF passband 
while the lower sideband will appear at 49KC and 
be rejected. 


3-10. XTAL CAL. SWITCH. 


The XTAL CAL. switch controls the oper- 
ation of the built-in, 100-KC crystal calibrator. 
When the switch is placed at ON, the calibrator 
will provide marker signals at every 100-KC 
point on the dial. 


NOTE 


The XTA:, CAL. switch should be 
turned to OFF immediately after dial 
calibration has been completed to avoid 
the possibility of generating spurious 
responses in the receiver. 


3-11. TUNING CONTROL. 


The TUNING control is used to tune the 
desired signal within the selected band. It also 
operates the main tuning dial and the kilocycle 
dial. 


The rece:ver frequency is read from the 
dial as follows: 


The red pointer rising from the hub of the 
main tuning dia! follows the bandswitch setting to 
show the scale in use. This dial scale carries 
the 100-KC increments and, for reference, the 
50-KC markers. 


USB—1004 KC 
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LSB—l006KC 
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CARRIER—SOKC 
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Selectable Sideband Response Curves. 


Located at the outer rim of the dial isa 
fixed pointer and the 25-KC increment scale 
which divides the 100-KC segments into 25-KC 
segments. Note that each rotation of the TUNING 
knob changes the receiver frequency by 25 KC, 
dividing the 25-KC segments into 1-KC segments. 


The dial frequency may be read in the 
following manner: Read the pertinent numbers 
on the main dial scale in use. These appear to 
the left of the movable pointer. To this, add the 
number of kilocycles that are indicated to the 
left of the pointer on the segment scale at the 
outer rim of the main dial. To these numbers, 
add the number of kilocycles indicated on the 
kilocycle dial. 


For example: 
3985 KC is arrived at as follows: 


3900 KC on the 80 M scale plus 75 KC on 
the outer scale plus 10 KC on the kilocycle 
dial = 3985 KC. 
3-12. CAL SET CONTROL. 
The CAL. SET control serves two functions: 
first, it indexes the kilocycle dial exactly to 
frequency; second, it serves as a friction brake 
on the tuning mechanism to prevent accidental 
frequency shift. 


To obtain maximum calibration accuracy, 
the VFO unit should be indexed at the nearest 
100-KC calibration mark on the dial. This maybe 
accomplished in the following manner: 


1. Turn the XTAL CAL. switch to ON. 


2. Turn the FUNCTION switch to UPPER 
or LOWER SSB/CW. 


3. Adjust the TUNING control to zero beat 
at the nearest 100-KC point. 


4, If the kilocycle dial does not indicate 
"O" with the receiver tuned to zero 
beat, turn knob until the kilocycle dial 
resis "O"'. Rotate CAL. SET to LOCK 
(fully clockwise). Tune back to zero 
beat with tha kilocycle dial locked. This 
allows the receiver tuning to be changed 
but holds the kilocycle dial stationary 
at the desired point. After zero beat 
has been reached, release CAL. SET 
(turn fully counterclockwise). 


For accurate frequency readout on AM, the 
FUNCTION switch should be placed in UPPER or 


LOWER SSB/CW position and the TUNING adjusted 
to zero bea* » ith the incoming carrier. If exalted 
carrier reception (AM with BFO on) is used, the 
indicated frequency will be the correct frequency. 


SECTION IV 
OPERATION 
4-1. SINGLE-SIDEBAND RECEPTION. RECHIVE="..".n = RECEIVE 
STANDBY 
Set the front panel controls as outlined be- 
low. CALCOAT ere OFF 
REGAIN «.4.ceaeensos 10 (maximum sensi- XTAL CAL. OFF 
tivity) 
ANT.STRIM. «a. 0 
BAND SELECTOR. To desired band 
LUNING: 3. ccc. tee As desired 
AUDIO GAIN .... Approximately 2 
Slowly adjust the TUNING control until 
AVC-ANL ..... AVC ON voice modulation sounds natural. Peak the ANT. 
TRIM for maximum "S" meter indication. Adjust 
SELUECTIVICY CW 2h Ciorssi ke the AUDIO GAIN control as desired. Adjust the 
SELECTIVJT ° control for best reception. If an 
BUNCTIONS. 27iem Usually LOWER SSB/ undesirable |:eterodyne appears, adjust the 
CW for 80 and 40 NOTCH control for maximum attenuation. 
meters and UPPER 
SSB/CW for 20, 15, It should be remembered that an SSB sig- 
and 10 meters. nal will convey intelligence only when the correct 
sideband pos:tion has been selected on the FUNC- 
Pe Cy tissues teas 0 TION switch. If the signal does not tune in prop- 
erly, change the FUNCTION switch to the other 
INGO He a crete tan OFF SSB/CW position. 
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The RF GAIN control should be set at 10 
(maximum sensitivity) for all conditions of normal 
operation and the receiver volume should be con- 
trolled with the AUDIO GAIN control. Failure to 
do this will degrade the excellent AVC character- 
istics of the receiver and will also change the 
"S' meter calibration. 


Do not use the PITCH control for tuning 
purposes. It must be set as-described in para- 
graph 3-8 if best performance is to be realized. 


The AVC-ANL control may be used as 
conditions warrant for noise reduction. 
4-2. CW RECEPTION. 
Set all controls as described under single- 


sideband reception except for the SELECTIVITY 
and AVC-ANL controls. 


The SELECTIVITY control will normally 
be in the 0.5-KC or 1-KC position for CW re- 
ception. 


The AVC-ANL control should be placed in 
SSB-ANL position at all times. This is very use- 
ful in removing key clicks as well as impulse 
type noise. 


Under all conditions of normal operation, 
the RF GAIN control should be set at 10 (maxi- 
mum gain). Do not use the PITCH control for 
tuning purposes. 

4-3. AM RECEPTION. 
Set all controls as described under single- 


sideband reception except for the FUNCTION and 
SELECTIVITY controls. 


The FUNCTION control should be placed in 
UPPER or LOWER AM and the SELECTIVITY 
control should be in the 3-KC or 5-KC position. 


The NOTCH control may be used as neces- 
sary for removing undesirable heterodynes. 


The AVC-ANL switch may be placed in 
AM-ANL position as conditions warrant for noise 
reduction. 

4-4. EXALTED CARRIER AM RECEPTION. 

In short-wave reception, it frequently hap- 
pens that transmission conditions are different 
for waves of slightly different frequencies. As a 
result, in the case of voice modulated transmis- 
sions, AM particularly, which involve sideband 
frequencies differing slightly from the carrier 
frequency, the carrier and sideband components 
may not be received in the same relative ampli- 
tudes and phases that were present at the trans- 
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mitter. This effect, known as selective fading, 
causes severe distortion of the signal. 


This type of distortion can be reduced con- 
siderably by utilizing the selectable sideband 
feature of the Model SX-115 receiver operating 
in an exalted ca’ cier mode (i.e., the transmitted 
carrier is positioned out of the receiver's IF 
passband along with one sideband, producing a 
suppressed carrier single-sideband signal). The 
carrier is subsequently reinserted by the re- 
ceiver's BFO aiid the signal is detected in the 
same manner as a Single-sideband signal. 


All controls should be set as described 
under single-sideband reception. Place the FUNC- 
TION switch in the SSB position that gives best 
reception. In addition, the NOTCH control should 
be adjusted to ‘he carrier frequency (approxi- 
mately 50 KC) ‘o null out the incoming signal 
carrier. 


If noise conditions warrant, the AVC- 
ANL control should be used. 
4-5. USE AND ADJUSTMENT OF 
SoM ETER: 


The "S'’ meter provides a visual means of 
determining whether or not the receiver is prop- 
erly tuned, as »v 211 as an indication of the signal 
strength. The 'i"" meter circuit consists of a 
D.C. milliameter connected in the cathode cir- 
cuit of the meter tube, the grid of which is con- 
trolled by AVC voltage. Since the cathode current 
of the tube varies with the strength of the in- 
coming signal, the meter will indicate signal 
strength. The meter is calibrated in "S" units 
from 1 to 9, and in decibels to 60 DB above S9. 
The indications on the "'S" meter will be correct 
only when the RF GAIN control is set at "10" 
(maximum sensitivity) and the AVC switch is set 
at ON. 


NOTE 


The '"S'" meter will also indicate rela- 
tive signal strength with the AVC OFF 
and/or with the RF GAIN control not 
at maximum Sensitivity. 


S9 represents a 50-microvolt signal at the 
antenna input to the receiver, assuming a50-ohm 
termination. Each "S'' unit represents approxi- 
mately 6-DB change in signal strength. 


For accur. te readings, both the mechanical 
and electrical zero adjustments on the meter 
should be checked periodically. 


The mechanical zero adjustment is at the 
rear of the meter and is adjusted (with receiver 
power off) so that the pointer is exactly at the end 
of the meter scale on the right-hand side. 


The electrical zero adjustment (meter zero) 
should be made after the receiver has been 
thoroughly warmed up. With the RF GAIN control 
at "'O'', the meter zero control (mounted on top 
of chassis near the VFO) is adjusted so that the 
meter pointer is exactly at the end of the meter 
scale on the left-hand side. 
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NOTE 


Do not adjust factory gain control 
unless an accurately calibrated signal 
source ‘+ available (see Adjustment of 
Factory ‘sain 'S' Meter Control). 
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Figure 9. Top Chassis View of Receiver. 
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SECTION V 


ALIGNMENT 


5-1. GENERAL. 2. Vacuum tube voltmeter (VTVM). 


Alignment of the receiver should not be 
attempted until all other possible causes of 
faulty operation have been exhausted. 


3. Output meter (or AC scale of VTVM). 

If a VTVM is used, connect it to ter- 
mina)= ''500" and ''G", and terminate 
NOTE the o...put with a 500-ohm, 2-watt, 


Do not make any alignment adjustments Eke ae eeneny, ais 


unless the operation of this receiver is 
fully understood and adequate test 
equipment is available. 


4, Alignment tool such as General Ce- 
ment's No. 8606. 


5-2. TEST EQUIPMENT REQUIRED. 5-3. INITIAL CONTROL SETTINGS. 


1. Signal generator having 50-KC to 30- BANDSELECTOR ... Asindicated in chart 
MC coverage, a calibrated output level 
meter, and a 50-ohm termination. AUDIO and RF GAIN . . 10 (Maximum) 


T4-1005 KC IF 


R80-R8I-Ci08 


TEST POINT 
SIE 


S10 
RI9 i} J ER, | [ P. » fam. B® o-' FF 
XTAL OSC \ 4 es a T—— TS-IOOSKCIF 
TEST POINT ; - 
LIO THROUGH LI4 
MIXER COILS T8-XTAL ADv. 


i i . (i la (UPPER SIDE- 
Ns Oe mr ie ye ye BAND) 


S1B——T —— : a at. he 84 ies 


L3 THROUGH L8 
ANT COILS [ 


S1A 


L2A,B 
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Figure 10. Bottom Chassis View of Receiver. 
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SELECTIVITY As indicated in chart 
FUNCTION..... UPPER - AM 
RECEIVE - RECEIVE 

STANDBY 


- ALIGNMENT PROCEDURE. 


Signal Generator Generator 
Step Connections Frequency 


50.75 KC unmod 
(critical) 


High side directly 


to terminal 1 of T5 


Remove first conversion oscillator tube (V4) 
from socket to prevent signal interference. Adjust 


VTVM DC Probe to Aye .< S; 
junction of R80, R81, 
ar d C108 


Ss UNING s Soe As indicated in chart 
NOVEG ET *. stv ccememe OFF 

AN TOMER IM. ceteas Mid-point 

XTAI CAL. Feehee Oe 

PITCH HOPE es. s 0 


Output 
Connections 


cee 
cee 


top ae ae of TS, T7, T9, T10 for maximum indicatio 
maintaining approximately l-volt reading on VTVM 


Alignment of 1055-KC Third Conversion Oscillator and 1005-KC IF's 


2 High side directly 
to pin 7 of V6 


Tune generator slowly through 1005 KC to deter- 
mine IF passband. Then set generator to center 
of passband, using sufficient generator output to 
obtain approximately 1/2 watt receiver output. 

If no output is obtained, the 1055-KC crystal 
oscillator may not be oscillating and it will be 
necessary to turn up the generator output and ad- 
just the 1055-KC crystal activity adjustment 
(bottom slug of T8) until output is obtained. Adjust 
for maximum output by adjusting the generator 
frequency, crystal activity, and the 1005-KC IF 
slugs (top and bottom of T4 and T5). Note that the 
signal suddenly disappears when the crystal activ- 


1005 KC mod 80M Output meter across 5 KC 
appropriate speaker 
output terminals 


ity slug is tu.ned into the coil and gradually drops 
in level when the slug is backed out of the coil. Se 
the crystal activity adjustment (bottom slug of T8) 
for a 6-DB reduction in level (as indicated on the 
output meter) on the gentle slope side of maximu 

response. Then set the generator as near the 
center of the IF passband as possible, tune in 
either direction from center, and observe the 
response. If it is symmetrical, the adjustment is 
completed; if not, reset the generator frequency 


near the center of the passband and repeak T4 
and T5. 


Alignment of 955-KC Third Conversion Oscillator 


High side directly 1005 KC mod 


to pin 7 of V6 


ator slowly through 1005 KC to determine IF 
passband. Set generator to center of passband, 
sing sufficient generator output to obtain approx- 
imately 1/2 watt receiver output. If no output is 
obtained, the 955-KC crystal oscillator may not 
be oscillating and it will be necessary to increase 
he generator output and adjust the 955-KC crystal 
activity adjustment (top slug of T8) until output 
is obtained. Adjust for maximum output by ad- 


et FUNCTION control at LOWER-AM. Tune gener- 


Output meter across 
appropriate speaker 
output terminals 


justing the signal generator frequency and the 
crystal activity (top slug of T8). Note that the 
Signal sudd:nly disappears when the crystal 
activity slug .s turned into the coil and gradually 
drops in level when the slug is backed out of the 
coil. Set this slug to a point on the gentle slope 
side of maximum response that produces the 


same audio 3:tput as that obtained with FUNCTION 
switch in UPPER-AM position. 


Alignment of 6.0-MC to 6.5-MC Variable IF 


6.050 MC 80M Output meter across sal 
appropriate speaker 
output terminals 


High side directly 
to pin 7 of V3 


Replace V4 and adjust receiver TUNING until a at approximately 3.55 MC. Adjust both trimmers 
signal is heard at approximately 3.95 MC. Adjust on C33 for maximum receiver output. These trim- 
top slug of T1 and T2 for maximumreceiver out- mers are accessible through the side of the 
put. ; shield can that covers C33. Repeat slug andtrim- 

mer adjustmen'3 as previously described until 
Adjust receiver TUNING until a signal is heard no further incre.:se is noted. 


5-5. ADJUSTMENT OF CRYSTAL CONTROL- 
LED FIRST CONVERSION OSCILLATOR. 


All of the coil forms in this group, except 
the WWV coil, have two separate coils and two ut eee a Richie 
separate adjustments; (i.e., 80M and 10M-1, 40M PRIMARY CORE 
and 10M-2, etc.). In all cases, the low frequency 
adjustment will be nearest the top of the chassis 
and the 10-meter adjustment will] be the core near SECONDARY WINDING 
the bottom of the coil form (see figure 11). All ere Fa keg ree 
adjustments may be made from the top or bottom 
of chassis when using an alignment tool such as 
General Cement's No. 8606. o92-o12660 


TOP OF CHASSIS 


TOP OF CHASSIS 


Figure 12. Coil Forms (Antenna and Mixer). 
LOW BAND COIL 
LOW BAND CORE 


NOTE 


aols Cores may be adjusted from top or 
bottom of chassis when using an align- 
ment too? such as General Cement's 


No. 8696. 

Figure 11. Coil Forms (Crystal Oscillator Plate). 
Connect a VTVM (set to read negative DC 

voltage on 10-volt scale) at the point where R19 

(1 megohm) connects to terminal strip near V3. 

Starting with 80M, adjust each oscillator core in 

order of increasing frequency, for maximum volt- 

age indication on the VTVM as the BAND SE- 

LECTOR switch is advanced through the various i i etER eandt eae 

ranges. Coil locations are clearly marked on the os2-o12661 

chassis. 

Figure 13. Typical Front-end Response Curve 
NOTE . (Except 10-meter Band). 

After all other adjustments have been 5-6. ALIGNMENT OF BANDPASS ANTENNA 
made, it is permissable to warp the AND FIRST MIXER COILS. 
crystal frequency by rotating the appro- 
priate core slightly to allow more ac- No attempt should be made to adjust these 
curate band-to-band calibration, con- coils unless component parts in this circuitry 
sistent with positive oscillator startas have been replaced, or if the gain appears ab- 
the BAND SELECTOR is rotated normally low over a portion of a particular 
through each range. band. 


ete 


Controls should be set as follows: 


RE GAUNeo ee ccar 10 (maximum sensitivity) 
AUDIO GAIN..... 10 (maximum output) 
AVC eines Felis ako Lr 

FUNC LION ass. ces UPPER-AM 

NO TDCHQG) ...0AUr ; OFF 

CAI SETHte haa OFF 

ANT. TRIM ceca Mid-range (half capacity) 
SELECTIVITY a. .04 KC 


The following will apply to all bands except 
10 meters. Coil locations are marked onchassis. 


a. Connect signal generator to antenna 
input on receiver using 50-ohm ter- 
mination. 


b. Connect output meter across appro- 
priate speaker terminals. 


c. Starting with 80 meters, adjust each 
band in order of increasing frequency. 
If it is determined that only one band 
needs alignment, adjustments shouldbe 
made only for that band. 


d. Set receiver TUNING 25 KC in from 
the high frequency end of the dial (i.e., 
3.975 MC, 7.475 MC, etc.) and adjust 
Signal generator to the Same frequency. 
(Keep generator level as low as possi- 
ble to avoid receiver overload.) 


e. Peak appropriate mixer primary and 
secondary cores and also antenna pri- 
mary and secondary cores for maxi- 
mum receiver output. Repeat to cancel 
out any interaction between adjust- 
ments. 


f. Set receiver TUNING to center of dial 
(i.e., 3.750 MC, 7.250 MC, etc.) and 
adjust signal generator to the same 
frequency. 


g. With ANT. TRIM set at mid-range, 
peak the antenna secondary core only 
(see coil sketch) for maximum re- 
ceiver output. 


h. Retune receiver and signal generator 
to point 25 KC in from high frequency 
end of dial. Carefully tune in signal 
and adjust the ANT. TRIM for maxi- 
mum receiver output. Observe signal 
generator level and receiver output 
level. 


<]65 


i. Tune receiver and signal generator to 
a point 25 KC in from low frequency 
end cf dial (i.e. 3.525 MC, 7.025 MC, 
etz.). <eep signal generator level con- 
stant, peak ANT. TRIM and observe 
receiver output level. 


j. If receiver output does not equal that 
obtained at the high frequency end of 
the dial, turn mixer primary (top) core 
in very small increments (usually 
clockwise from top of chassis) until 
equal output is obtained at both check 
points. 


NOTE 
ANT. TRIM should be peaked for maxi- 
mum receiver output at each check 


point. : 


ALIGNMENT OF 10-METER BANDPASS 
ANTENNA AND MIXER COILS. 


Equipment needed and connections will be 


the same as described above. 


a. Set E..ND SELECTOR to 10M-4 (29.5 
MC tc 30 MC). 


b. Adjust receiver TUNING and signal 
generator to 29.975 MC. 


c. With ANT. TRIM at mid-range, peak 
10M mixer primary and secondary 
cores, and 10M antenna primary and 
secondary cores for maximum re- 
ceiver output. Repeat to cancel out any 
interaction between adjustments. 


d. Set BAND SELECTOR to 10M-2 (28.5 
MC to 29 MC) and adjust receiver 
TUNING and signal generator to 29 MC. 


e. With ANT. TRIM at mid-range, peak 
10M antenna secondary only (see coil 
sketch) for maximum receiver out- 
put. 


f. Set BAND SELECTOR back to 10M-4 
(29.5 MC to 30 MC) and adjust re- 
ceives TUNING and signal generator 
to 29...75 MC. Carefully tune in signal, 
peak ANT. TRIM, observe signal gene- 
rator level and receiver output level. 
level. 


g. Set BAND SELECTOR to 10M-1 (28 MC 
to 28.5 MC) and adjust receiver TUN- 
ING and signal generator to 28.025 MC. 
Carefully tune in signal and peak ANT. 
TRIM for maximum receiver out- 
put. 


h. If receiver output does not equal that 
obtained at 29.975 MC, turn mixer 
primary core (top) in very small in- 
crements until equal output is obtained 
at both check points (28.025 MC and 


29.975 MC), 


NOTE 


ANT. TRIM should be peaked for maxi- 
mum receiver output at each check point. 


5-8. ADJUSTMENT OF IF TRAP. 


Controls should be set as follows: 


BE ALIN, es co's se) 9 50 10 

AUDIO GAIN..... 10 
RE. 5s sc es OFF 

Pe LION! eS. UPPER-AM 
Pee R RT, foe gs 4 OFF 

Pere CAL. css OFF 

ANT. EPR LIVES ec 4 Mid-range 
PEVECliviry.,... 2KC 

BAND SELECTOR . 40M 


a. Connect signal generator to antenna 
input. 


Set receiver TUNING at 7.1 MC. 


c. Set signal generator output level at 
approximately 1000 microvolts and tune 
to 6.4 MC. 


Adjust both cores in L2 (IF trap), lo- 
cated on rear apron of chassis, for 
minimum receiver output. Repeat ad- 
justments until no further decrease in 
output is obtained. 


e. Check for uniform gain at 7.025 MC and 
7.475 MC. If gain isnot uniform, repeat 
adjustments as described in paragraph 
5-6 on 40-meter band only. 


5-9. ADJUSTMENT OF FACTORY GAIN 


METER CONTROL. 
Controls should be set as follows: 


¢ 2 (2 @ & @ 6 


ATs 


ACS eae eee eae ON 
LTS (G5 C8 UPPER-AM 
SRC VY wcin O C 

SU NUN Gaia oo 25 |e 8s 14.3 MC 
BAND SELECTOR. 20M 

GS HE) 5 be SCR ae ae OFF 

XTAL CAL. ee ey, 


a. Connect signal generator to the antenna 
input. Set generator output level to 50 
microvolts unmodulated and tune to 
14.3 MC. 

Carefully adjust TUNING for maximum 
"S" meter deflection and peak ANT. 
TRIM. 


c. If "'S’ meter does not read S9, adjust 
factory gain control for correct read- 
ing. 


Cees bUbiea fs ALN contro: . to ''O"™ and 
check for electrical zero at left end of 
meter scale. 


e. Adjust meter zero as necessary and 
repeat the above steps until the meter 
reads S9 with the RF GAIN control at 
10 ard O with the RF GAIN control at 
0. Bch adjustments are located on top 
of chessis near the VFO. 


5-10. BFO FREQUENCY ADJUSTMENT. 


The beat frequency oscillator (BFO) has 
been adjusted at the factory so that its frequency 
is exactly 50 KC when the PITCH knob is set at 
"O""., A slight readjustment may be necessary 
occasionally because of normal component aging. 
To determine if adjustment is required, proceed 
as follows: 


Withe the SELECTIVITY control at 5 KC, 
FUNCTION at UPPER SSB/CW, XTAL CAL. at ON, 
and PITCH control at "0", adjust TUNING to 
zero beat at any 100-KC check point. Leaving the 
receiver TUNiG unchanged, switch the FUNC- 
TION switch to LOWER SSB/CW. If the beat 
oscillator frequency is correct, zero beat will 
be maintained in both the UPPER and LOWER 
SSB/CW positions. If the beat oscillator is off 
frequency, a beat note will be heard when switch- 
ing from UPPER to LOWER SSB/CW. Adjustment 
of the oscillatc’ is recommended only if the 
frequency of the audible beat note exceeds 200 
CPS with the PITCH knob at "O". 


NOTE 


In instances where the beat oscillator 
is considerably off frequency, it may 
not be possible to obtain a zero beat 
when tuning through a signal. If this 
is the case, it will be necessary to 
roughly set the BFO to 50 KC as fol- 
lows: Set SELECTIVITY to .5 KC, 
FUNCTION to UPPER SSB/CW, and 
tune receiver to a noisy part of band 
(not to a signal). Remove the PITCH 
knob and adjust the BFO slug for 
minimum noise. Set the SELECTIVITY 
control to 5 KC and make the BFO 
frequency check as outlined above. 


If the BFO frequency check indicates ad- 
justment is necessary, proceed as follows: 


a. Remove the PITCH control. knob, 
turn the BFO slug a few degrees in the 
direction that lowers the beat note 
frequency, and repeat the BFO fre- 
quency check. 


Continue varying the setting of the slug 
in small steps and repeat the BFO 
frequency check until zero beat is ob- 
tained in both UPPER and LOWER SSB/ 
CW positions. 


c. After the correct slug setting has been 
determined, replace the PITCH knob 
with "O"'" in the top center position, 
being careful not to disturb the slug 
setting. 

5-11. NOTCH FREQUENCY AND DEPTH 
ADJUSTMENTS. 


Readjustment of the notch filter circuit is 
not normally necessary unless the components in 
the notch circuit are replaced. To check the 
circuit, proceed as follows: 


a. Check the BFO frequency as previously 
described so that zero beat is main- 
tained in either sideband position. 


Set FUNCTION to UPPER SSB/CW, 
SELECTIVITY to 3 KC and AVC toON, 
and tune in an unmodulated signal 
(strength approximately S9) to zero 
beat. 


c. Switch FUNCTION to UPPER AM. 


d. Tune NOTCH control for minimum 
"S' meter indication. 

e. Adjust notch depth (on top of chassis, 
right side of VFO) for further decrease 
in 'S'' meter reading. 
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f. Repent steps '"d' and "'e'’ until no fur- 
thes decrease in meter reading is 
noted, At this point, the notch frequency 
should indicate 50 KC. 


If the notch frequency does not indicate 
50 KC with tne receiver at zero beat as des- 
cribed above, foosen knob and reset it to 50 KC. 
5-12. CRYSTAL CALIBRATOR ADJUSTMENT. 
The crystal adjust trimmer is located near 
the power transformer on top of chassis andis used 
to adjust the 1C ;-KC crystal exactly to frequency 


by comparisor: with the 10-MC signal trans- 
mitted by WWV. 


a. Set all receiver controls for AM re- 
ception, set BANDSELECTOR to WWV, 
and adjust TUNING to WWV signal 
(WWV mark on dial). 

b. During the period of no signal modu- 


lation, turn XTAL CAL. ON and care- 
fully set the crystal adjust so that the 
crys al calibrator zero beats with the 
sign.l received from WWV. 


NOTE 


If this adjustment is attempted during 
periods that WWV is modulated, an 
erroneous zero beat may be obtained 
with the modulating frequency instead 
of the desired carrier frequency. 
5-13. VFO CALIBRATION ALIGNMENT. 
If the eizctrical index check at the 100-KC 
check points on all bands shows that the large 
dial calibration marks consistently fall to one 


side of the top pointer, a trimmer adjustment is 
indicated. 


Proceed as follows: 


a. Mechanically index dial by tuning exact- 
ly to the lowest frequency calibration 
mark on main dial (i.e., 3.5 MC, 7.0 
MC etc.). The small kilocycle dial 
shold read "O" at this point. If itdoes 
not, turn until kilocycle dial does read 
"O'" and rotate CAL. SET to LOCK, 
Adjust TUNING until main dial is ex- 
actly at the low band edge and release 
CA... SET LOCK. 


Place FUNCTION to UPPER SSB/CW, 
SELECTIVITY to 3 KC, AVGHoren. 
and XTAL CAL. to ON. 


c. Loosen locknut on C54 (top of VFO) 
anc carefully adjust C54in very small 


increments until zero beat is heard. 
Care should be exercised to make sure 
that the correct 100-KC beat note is 
tuned in with the trimmer. 


d. Check across the dial at the 100-KC 
check points. If the frequency error is 
less than 1000 cycles, the calibration 
will be within acceptable limits. If the 
error at the high frequency end of the 
dial (i.e., 4.0 MC, 17.5 MC, etc.) is 
greater than 1000 cycles, the VFO may 
require a coil adjustment in addition 
to the trimmer adjustment. 

5-14. CONDITION REQUIRING COIL AND 
TRIMMER ADJUSTMENT. 


If the dial error progressively increases 
in the same direction with the high frequency end 
point running more than 1000 cycles in error, 
then adjust both L27 and C105 as follows: 


a. Mechanically index the VFO as pre- 
viously described. 


b. Adjust TUNING exactly to high fre- 
quency end of dial (i.e., 4.0 MC, 7.5 
MC, etc.) and adjust L27 to zero beat. 


c. Adjust TUNING exactly to low frequency 
end of band and adjust C54 for zero 
beat. 


d. Repeat steps "b" and "'c" until zero 
beat is obtained exactly at 'O" at both 
ends of the dial. 


e. Check across the dial at the 100-KC 
points. If the frequency error is less 
than 1000 cycles, the VFO calibration 
is within acceptable limits. If the 
error exceeds 1000 cycles at anyofthe 
mid-points, with the end points at zero 
error, the VFO condenser should be 
knifed in. This operation should not be 
attempted by other than qualified per- 
sonnel thoroughly familiar with the 
technique. 


NOTE 


A receiver covering 5.0 MC to 5.5 MC 
and having a 100-KC calibrator will be 
very us* *ul in adjusting the VFO cali- 
bration. With the Model SX-115 dial set 
at the high frequency end (i.e., 4.0 
MC, 7.5 MC, etc.), the VFO frequency 
will be 5.0 MC. L27 is adjusted at this 
frequency. With the Model SX-115 dial 
set at 3.5 MC, 7.0 MC, etc., the VFO 
frequency will be 5.5 MC. Adjust C54 
at this point. 

5-15. ADJUSTMENT OF T1l (AVC 

AMPLIFIER CIRCUIT). 


Controls should be set as follows: 


BOE GUNG rovei's ss 35 10's 
AUDIG-GAIN ys: 0 

PVC Ns eis se <n fee “s ON 

SC iIVILY (. ce. Opec 

ASDA DA Eas Wy 0G ae UPPER SSB/CW 


BAND SELECTOR . 20M 


o O76 e163 "a 8 ke 


aoe me 


Adjust TUNING for maximum "'S" meter de- 
flection at any 100-KC check point (antenna dis- 
connected). Back core fully out of coil (T11) by 
turning counterclockwise until core stops. As the 
core is turned clockwise into the coil, the "'S" 
meter will graually decrease and suddenly show 
a Slight increas 2 in reading. This willbe the cor- 
rect adjustment point. 


NOTE 


The exposed screw threads should 
measure approximately 3/4 inch at 
this point, 


SECTION VI 


SERVICE DATA 


6-1. 50.75-KC IF SYSTEM. 

Figure 14 shows the type of coupling used 
in the 50.75-KC IF system. Note that inductive 
coupling is avoided by careful shielding of the 
IF coils and signal transfer occurs only through 
capacitance and resistance. By increasing the 
value of ''C'' and decreasing ''R", the selectivity 
is made sharper; by decreasing "'C" andincreas- 
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ing "R", the selectivity is made broader. The 
proper values of ''C" and ''R" are switched in the 
circuit by means of the SELECTIVITY control. 
"R" varies the "Q" of the tuned circuit and "'C" 
varies the coupling. This R-C coupling arrange- 
ment affords a more accurate means of selec- 
tivity control than that readily obtainable by any 
other method. 


V9 Vil 
3RD MIXER : 50.75 KC IF 
6BA6 AMPLIFIER 


Figure 14. Equivalent Schematic Diagram 


6-2. CHASSIS REMOVAL. 


The chassis and front panel assembly are 
removable from the cabinet as a unit by removing 
the two screws (top & bottom) at each side of the 
front panel and the three screws on the under- 
side of the cabinet. 


6-3. TUBE AND DIAL LAMP 
REPLACEMENT. 


To gain access to the tubes and dial lamps, 
raise the hinged top cover of the cabinet. The 
tube locations and their functions are shown in 
figure 16. 


6-4. RESTRINGING DIAL POINTER 
MECHANISM. 


Remove the chassis from the cabinet (see 
paragraph 6-2). The procedure for restringing 
the pointer drive is as follows: 


1. Remove the front panel from the chas- 
sis by removing knobs (bristol wrench), 
jacks, meter connections, and two 
screws from each side of the panel. 


2. Remove the band selector dial. 


3. Make up dial cord as shown in figure 
15. 


4. Rotate the BAND SELECTOR control 
shaft maximum clockwise. 


do. Place the loop at the end of the dial 
cord over the pin (1) on the drum. 
Following the numerical sequence and 
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vi4 
DETECTOR 
1/3 6BU7 


089-002549 


of the £0.75-KC IF System. 


arrows as shown in figure 15, string 
the ¢.al cord and anchor the spring in 
the ~hassis hole provided. Select the 
spring in the chassis hole providing 
the required tension. 


Check the spring clearance at the 
bottom pulley by rotating the BAND SE- 
LECTOR shaft fully counterclockwise; 
the end of the spring should just clear 
the lower idler pulley and the track 
mounting screw. This clearance canbe 
obtained by loosening and resetting the 
drun: on the BAND SELECTOR shaft. 


Rotate the BANDSELECTOR shaft fully 
clockwise. Place the pointer assembly 
on the pointer track and engage the 
dial cord in the clips. Align the top of 
the pointer with the top of the cali- 
bration figure on the 80-meter band 
(3500 KC to 4000 KC). 


Replace the band selector dial and in- 
dex it in the 80-meter position. 


Rorva:2 the BAND SELECTOR control 
shaft fully counterclockwise to the 10- 
meter band (29.5 MC to 30.0 MC) 
being careful not to shift the pointer 
along the cord. At the end of travel, 
the pointer should just elear (and be in 
line with) the fixed pointer at the dial 
edge. The pointer must also line up 
with the center of the dial shaft. This 
can be adjusted by loosening the point- 
er-track mounting screws and shifting 
the track as required. 


POINTER 
TIE CORD TO SPRING, 
NO LOOP 


LINE UP TIP OF POINTER 
WITH TOP OF NUMBER 


HW 


SHOWN IN 80M POSITION 


092-009889 


Figure 15. Dial Cord Restringing. 


10. Rotate the BAND SELECTOR control Bearing pressure on all four points 
shaft fully clockwise. Clinch the point- should be light and even for smooth 
er clips on the dial cord and apply operation. 


a drop of household cement to each to 

prevent slippage. Check the pointer 

operation. If side play is evident, check 11. Rea::semble the front panel and install 
the bearing points of the pointer saddle. the .hassis in the cabinet. 


TROUBLE SHOOTING CHART 


Symptom 


No output on one sideband 


Possible Cause 


Check V10, incorrect crystal activity 
adjustment T8 (see Alignment of 955-KC 
and 1055-KC Third Conversion Oscillators) 


No output on one band segment Incorrect core adjustment (see Adjustment 


of Crystal Controlled First Conversion 
Oscillator) 


Check V15 and V16 
Check V14 


No output SSB/CW only 
No output AM only 


No "'S'' meter indication Check V13 


No Crystal Calibrator Signal 


Check V1 


"S'" meter reads but no output Check V15, Vi6, and V17; shorted speaker 


terminals; defective speaker 


Weak and distorted audio 


3.2-ohm and jUC. ohm speaker terminals 
shorted or speaker connected to wrong 
terminals 


PAE 


6-5. 


For any further information regarding oper- 
ation or servicing of the receiver, contact the 
Hallicrafters dealer from whom the receiver was 
purchased. The Hallicrafters Company maintains 
an extensive system of authorized service centers 
where any required service will be performed 
promptly and efficiently at nominal charge. All 
Hallicrafters Authorized Service Centers display 
the sign shown at right. For the location of the one 
nearest you, consult your telephone directory. 


Do not make any service shipments to the 
factory unless instructed to do so by letter. The 
Hallicrafters Company will not accept the re- 
sponsibility for any unauthorized shipments. 


SERVICE OR OPERATION QUESTIONS. 


& 9. 


The Hallicrafters Company reserves the 
privilege of making revisions in current pro- 
duction of equioment and assumes no obligation 
to incorporate these revisions in earlier models. 
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Schematic Hallicrafters Schematic Hallicrafters 
Symbol Description Part Number Symbol Description Part Number 
CAPACITORS CAPACITORS (CON'T.) 
Ci Variable, Trimmer, 8 mmf 044-200437 C94,95, 0.1 mfd, +80%, -20%, 50V, 047-001146 
to 50 mmf, N750 119 Ceramic Disc 
C2,70,85 2.2mmf, 10%, Composition 047-200403-04 C96, 98, 0.001 mfd, 20%, 500V, 047-1005('3 
C3,34,35 0.01 mfd, +80%, -20%, 500V, 047-100224 105,109, Ceramic Disc 
38,56,58, Ceramic Disc 120,126, 
59, 62,74, 127 
76, 77,101, C99 0.047 mfd, 10%, 200V, 046-001290-04 
102,110 Tubular Mylar 
113,134 C100 0.47 mfd, 10%, 200V, 046-001302-04 
C4 82 mmf, 2%, 300V, Duramica 481-161820 Tubular Mylar 
C5,12,28, 0.02 mfd, +80%, -20%, 500V, 047-100242 C104,108 0.05 mfd, 50V, Ceramic Disc 047-001144 
29,36,40, Ceramic Disc CLIT 0.0022 mfd, 10%, 400V, 046-001308-0 
63, 64, 66, Tubular Mylar 
Onis borg C112 300 mmf, 2%, 300V, Dura- 481-161301 
81, 86, 103, mica 
106, 118, Cis 330 mmf, 2%, 300V, Dura- 481-161331 
133, 137, mica 
139 C121,124 100 mmf, 2%, 300V, Dura- 481-161101 
C6 620 mmf, 5%, 300V, Dura- 481-162621 mica 
mica C122 560 mmf, 2%, 300V, Dura- 481-161561 
C7 18 mmf, 5%, 300V, Duramica 481-132180 mica 
C8 75 mmf, 5%, 300V, Duramica 481-162750 C123 10 mmf, +0.5 mmf, N4700, 479-042100 
(ee) 390 mmf, 5%, 300V, Dura- 481-162391 Ceramic Tubular 
mica C128 10 mfd, 50V, Electrolytic 045-000755 
C10 Variable, ANT. TRIM 048-000505 C129A, B,C 60 mfd, 450V; 20 mfd, 450V; 045-200113 
C11, 13,14, 0.005 mfd, GMV, 500V, 047-100168 20 mfd, 400V; Electrolytic 
18,19,20, Ceramic Disc C130 0.22 mfd, 10%, 200V, 499-011224 
30531, 115 Molded Tubular 
C15 0.001 mfd, GMV, 500V, 047-200230 C131,132 0.01 mfd, 1400V, Ceramic 047-200752 
Ceramic Disc Disc 
C16 9 mmf, +0.5 mmf, 300V, 481-135090 CL35 Variable, Differential 048-200375 
Duramica C138 0.01 mfd, 20%, 500V, 047-100354 
cil 470 mmf, 5%, 300V, Dura- 481-162471 Ceramic Disc 
mica 
C21, 22 47 mmf, 5%, 500V, N3300, 479-035470 RESISTORS* 
Ceramic Tubular 
C23 56 mmf, 5%, 300V, Duramica 481-162560 R1,4,70, 220K Ohm 451-252224 
C24 100 mmf, 5%, 300V, Dura- 481-162101 79,94 
mica R2 4700 Ohm 451-252472 
C25 68 mmf, 5%, 300V, Duramica 481-162680 R3, 39,47, 100K Ohm 451-252104 
C26 47 mmf, 5%, 300V, Duramica 481-152470 48, 49,50, 
C27 15 mmf, 5%, 300V, Duramica 481-132150 51) 72, 86 
C32, 37 175 mmf, 5%, 300V, Dura- 493-121750-224R5,8,11, 22K Ohm 451-252223 
mica £4017, 21, 
C33A,B Variable, Tuning 048-000506 31, 41, 46 
C39, 41,60, 560 mmf, 5%, 300V, Dura- 481-162561 R6,19,54, 1 Megohm 451-252105 
61,71,72 mica 65, 75, 80 
C42, 82 0.22 mfd, 10%, 200V, 046-001298-04 R7, 25,30, 180 Ohm 451-252181 
Tubular Mylar 40,55, 59), 
C43,116, 15 mmf, 2%, 300V, Duramica 481-131150 62,96 
136 R9,37,42 22K Ohm, 1 watt 451-352223 
C44 6 mmf, 10%, NPO, Ceramic 491-006060-22 R10, 20, 22, 2700 Ohm 451-252272 
Tubular 43, 69 
C45, 46 47 mmf, 5%, N80, Ceramic 491-105470-42 R12,77 39K Ohm 451-252393 
Tubular R13, 36, 68, 47K Ohm 451-252473 
C47,114, 470 mmf, 2%, 300V, Dura- 481-161471 85, 88, 91, 
125,140 mica 92,107,110 
C48, 49 0.001 mfd, 5%, 300V, Mica 047-100623 R15, 73,97, 470K Ohm 451-252474 
C5057 0.01 mfd, 10%, 300V, Mica 470-643103 98 
C51 12 mmf, 5%, N1500, Ceramic 479-015120 R16 120 Ohm 451-252121 
Tubular R18, 32 10K Ohm, 2 watt 451-652103 
C52 12 mmf, 5%, NPO, Ceramic 491-005120-22 R23 820 Ohm 451-252821 
Tubular R24 680 Ohm 451-252681 
C53 Variable, TUNING, 9.5 mmf 048-000481 R26 47 Ohm 451-252470 
to 22.5 mmf R27, 100 5600 Ohm 451-252562 
C54 Variable, Trimmer, 2.6 mmf 048-200376 R28, 29 220 Ohm 451-252221 
to 13.3 mmf R33 2700 Ohm, 1 watt 451-352272 
C55 18 mmf, 5%, N80, Ceramic 491-005180-42 R34 4700 Ohm, 1 watt 451-352472 
Tubular R35 3900 Ohm 451-252392 
C65 100 mmf, 10%, N750, 491-026101-94 R38,58,90 1K Ohm 451-252102 
Ceramic Tubular R44 2200 Ohm 451-252222 
C68, 69 390 mmf, 5%, 500V, Dura- 482-262391 R45 120K Ohm 451-252124 
mica : R52 8200 Ohm 451-252822 
C78, 97, 220 mmf, 2%, 300V, Dura- 481-161221 R53 5000 Ohm, Variable (NOTCH 025-201716 
107 mica DEPTH) 
C79, 80 7500 mmf, 5%, 500V, Mica 470-422752 R56 39K Ohm, 1 watt 451-352393 
C83, 84 390 mmf, 2%, 300V, Dura- 481-161391 R57 3300 Ohm 451-252332 
mica R60, 63 220 Ohm 451-252221 
C87, 90 0.0047 mfd, 10%, 500V, 047-001506 R61, 64 390 Ohm 451-252391 
Ceramic Disc R66 330 Ohm 451-252331 
C88, 89,91, 0.01 mfd, 10%, 500V, 047-001505 R67 180K Ohm 451-2521¢4 
92 Ceramic Disc R71 2.2 Megohm 451-252225 
C93 5.6 mmf, 2%, 300V, Dura- 481-131056 R74 2 Megohm, Variable (S Meter 025-001957 


Schematic Hallicrafters 
Symbol Description Part Number 
RESISTORS* (CON'T.) 
R76 200 Ohm, Variable (S Meter 025-001990 
Adj.) 
R78, 87 150K Ohm 451-252154 
R81 820K Ohm 451-252824 


R82, 83, 109 270K Ohm 


R84,89 3.3 Ohm, 1 watt 

R93 500K Ohm, Variable (AUDIO 
GAIN) 

R95 15 Megohm 

R99 270 Ohm, 1 watt 

R101 47 Ohm, 1 watt 

R102 1500 Ohm, 5 watt, W.W. 

R103 6800 Ohm 

R104 330K Ohm 

R105 10K Ohm, 2W, Variable (RF 
GAIN) 

R106 2Q00 Ohm, 8 watt, Candohm 

R108 33 Ohm, 2 watt 


* All RESISTORS carbon type, 10%, 
1/2 watt, unless otherwise stated. 


COILS 
L2A,B IF Trap 
ne Antenna (WWV) 
L4 Antenna (80M) 
L5 Antenna (40M) 
L6 Antenna (20M) 
L7 Antenna (15M) 
L8 Antenna (10M) 
Lg RF Choke, 2.5MH 
L10 Mixer (WWV) 
Lil Mixer (80M) 
L12 Mixer (40M) 
L13 Mixer (20M) 
L14 Mixer (15M) 
L15 Mixer (10M) 
L16,33 RF Choke, 0.7MH 
L17 Filament Choke 
L18 Oscillator (WWV) 
L19, 23 Oscillator (80M and 10M) 
L20, 24 Oscillator (40M and 10M) 
L21, 26 Oscillator (20M and 10M) 
L22, 25 Oscillator (15M and 10M) 


L27 VFO 
128 VFO Filament 
L29 Filament Choke 
L30 RF Choke, 540UH 
L31, 32 RF Choke 
L34 Bridge T (NOTCH FREQ) 
L35 Filter Choke 
L36 BFO (PITCH) 
TRANSFORMERS 

Tele IF (6-6. 5MC) 
T3 VFO Band Pass Filter 
T4,5 IF (1005KC) 
T6,7,9,10,11 

IF (50. 75KC) 
T8 Oscillator (955-1055KC) 
T12 Audio Output 
T13 Power 

CRYSTALS 
x1 100KC, Quartz 
K2 16.105MC, Quartz 
X3 10.005MC, Quartz 
x4 13.505MC, Quartz 
X5 20.505MC, Quartz 
X6 27.505MC, Quartz 
X7 34.505MC, Quartz 
x8 35.005MC, Quartz 
x9 35.505MC, Quartz 
X10 86.005MC, Quartz 
a To 955-1055KC (Matched Pair) 
DIODES 

CR1,2,3 HD6225 
CR4,5 Silicon 


451-252274 
451-052033 
025-001955 


451-252156 
451-352271 
451-352470 
453-042152 
451-252682 
451-252334 
025-001956 


024-101258 
451-652330 


050-000771 
051-003093 
051-003091 
051-003092 
051-003094 
051-003095 
051-003096 
053-200335 
051-003099 
051-003097 
051-003098 
051-003100 
051-003101 
051-003102 
053-000530 
053-200427 
051-003105 
051-003103 
051-003104 
051-003106 
051-003107 
051-202180 
053-200359 
053-200427 
053-100107 
053-200008 
051-202270 
056-000456 
054-200053 


050-000770 
050-200679 
050-000768 


050-200735 
050-000769 
055-000449 
052-000883 


019-002712 
019-002729 
019-002727 
019-002728 
019-002730 
019-002731 
019-002732 
019-002733 
019-002734 
019-002735 
019-002719 


019-002354 
019-C02634 


Schematic 
Symbol 


V1, 12,13 


V2,5,8,11 


Hallicrafters 

Description Part Number 

SWITCHES 
BAND SHUEGTOR. 99 9) 09 -s----2=>~ 
Wafer 062-000185 
Wafer 062-000186 
Wafer 062-000185 
Wafer 062-000186 
Wafer 062-000187 
Wafer 062-000189 
Wafer 062-000188 
Rotary, AVC-ANL 060-002305 
Toggle, XTAL-CAL 060-002314 
Rotary, FUNCTION 060-002279 
Rotary, SELECTIVITY 060-002370 
Toggle, RECEIVE-STANDBY 060-002313 

TUBES 
6AU6 Calibrator, AVC 090-900808 
Amplifier, Meter Tube 
6DC6 RF Amplifier, 1st IF, 090-901328 
2nd IF, 50.75KC IF 
6BAT Mixer, Ist & 2nd 090-900815 
12AT7 Crystal Osc. & 3rd 090-900034 
Conversion Oscillator 
6CB6 VFO 090-901115 
6BA6 3rd Mixer 090-901112 
6BJ7 AM Det., AVC-ANL 090-901113 
6BY6 SSB-CW Detector 090-901114 
12AX7 Audio Amp. -BFO 090-900038 
6AQ5 Audio Output 090-901331 
OA2 Voltage Regulator 090-900001 
KNOBS 

Knob, Function 015-001730 
Knob, Audio Gain 015-001732 
Knob, Selectivity 015-001731 


SERVICE REPAIR PARTS LIST (CONT.) 


Schematic 
Symbol 


sol 


S03 


Hallicrafters 
Description Part Number 
Knob, Notch 015-001651 
Knob, Pitch 015-001650 
Knob, ANL-AVC 015-001649 
Knob, RF Gain 015-001647 
Knob, Ant. Trim 015-001646 
Knob, Tuning & Band Selector 015-001593 
Knob, Xtal Cal. 015-200835 
Knob, Cal. Set 015-001543 
MISCELLANEOUS 
Button Plug, Plastic 017-000479 
Cabinet Front Assembly 150-000480 
Cabinet Rear Assembly 150-000501 
Cabinet Top Assembly 150-000500 
Cam Assembly, Main Tuning 077-200951 
Connector, Coaxial 010-100056 
Cam Block, Dial Lock 073-0041 20 
Detent, Band Selector Switch 061-000028 
Dial Cord 038-000049 
Dial Light Socket Assembly 086-000570 
Dial Scale, Calibrated (Band 083-000940 
Selector) 
Dial Scale, Calibrated (Main 083-000939 
Tuning) 
Dial Scale, Main Tuning 083-000774 
Drum, Band Selector Cord 028-000405 
Escutcheon 007-000811 
Foot, Mounting 016-100029 
Front Panel 068-001112 
Fuseholder 006-100451 
Glass, Dial 022-000631 
Hinge, Piano type 030-000730 
Hub, Dial Scale 077-002473 
Hub, Tuning Dial 077-002695 
Jack, Shorting type 036-100002 
Line Cord 087-203577 


ee 


Ss hematic 
© “mbol 


Ml 


So2 


Description 


Lock, Line Cord 

Meter, Carrier Level 

Plate, Meter Mounting 

Plug, Auxiliary 

Pointer, Band Selector 
Pointer, Main Tuning 
Pointer Slide Assembly 
Retainer, C-Washer 

Ring, Retaining 

Shaft, Band Selector Gear 
Shaft, Function Switch 

Shaft, Selectivity Switch 
Shaft, Tuning Dial Lock 
Shield, Electron Tube V1, V2, 
Von Vi Ve. VO Vit vio. 
Wid VLo 

Shield, Electron Tube V3, V6 
Shield, Electron Tube V4, 
v10, V14, V16 

Shield, Pilot Light 

Socket, Crystal 

Socket, Crystal 

Socket, Electron Tube, 7- Pin 
Socket, Electron Tube, 7- Pin 
Socket, Electron Tube, 7- Pin 
Ceramic 

Socket, Electron Tube, 7- Pin 
w/Shield 

Socket, Electron Tube, 9- Pin 
w/Shield 

Socket, Octal (Auxiliary 
Socket) 

Spring, Compression 
Spring, Crystal Retaining 
Spring, Dial Lock 

Spring, Tension 

Window, Dial (Band Selector) 
Window, Dial (Main Tuning) 


Hallicrafters 
Part Number 


076-100953 
082-000504 
063-005190 
035-100003-01 
082-000485 
082-000474 
150-002152 
076-100611 
076-100552 
074-002438 
074-002440 
074-002441 
074-002621 


069-201191 


069-201189 
069-201190 


086-100037 
006-000971 
006-100320 
006- 200633 
006-100644 
006-100354 


006-200759 
006-200672 
006-200296 


075-000800 
075-000814 
075-000807 
075-000768 
022-000625 
022-000638 
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Figure 17. Schematic Diagram of the Receiver. 
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UNLESS OTHERWISE SPECIFIED: 
ALL CAPACITORS ARE IN MMFD AND 
ALL RESISTORS ARE IN OHMS ,10%, 1/2 WATT 


BANDSWITCH (SI) SHOWN IN 10.4 POSITION. (29.5 TO 30MC) 
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Figure 17. Schematic Diagram of the Receiver. 
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UNLESS OTHERWISE SPECIFIED: 
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BANDSWITCH (Si) SHOWN IN 10.4 POSITION. (29.5 TO 3OMC) 
SELECTIVITY SWITCH (S5) SHOWN IN 5KC POSITION. 
FUNCTION SWITCH (S4) SHOWN IN LOWER SIDEBAND POSITION. 
AVC-ANL SWITCH (S2) SHOWN IN AVC OFF POSITION. 

ARE SWITCHES ARE VIEWED FROM FRONT OF SET. 


VALUES AND TOLERANCES ARE NOMINAL AND VARIATIONS MAY BE FOUND. 
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+ CHASSIS 


BAND SELECTOR CONTACTS MARKED # ARE INTERNALLY CONNECTED TO 
SAME NUMBERED CONTACTS ON OPPOSITE SIDE OF WAFER. 
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Figure 17. Schematic Diagram of the Receiver. 
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